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(57) Abstract: A drive circuit (1) includes a 
first N-type transistor (10) connected between 
a power supply potential (VDD) line and 
an output node (N2), a P-type transistor (8) 
connected between the power supply potential 
(VDD) line and the gate of the first N-type 
transistor (10), a second N-typc transistor (9) 
diode-connected between the gate of the first 
N-type transistor (10) and a predetermined 
node (N9), and a differential amplifier circuit 
(2) for controlling the gate potential of the 
P-type transistor (8) so that potential (VM) of 
the predetermined node (9) is matched with 
an input potential (VI). 
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«^tJ10V>TfttWb/S:^ |^IC.^jfefcJ:t)R«j|EliSl 8, 2 0, 2 5, 4 5, 5 
0, 5 5, 6 1, 6 5(D^-7ir5/ hmJBEVOF^rr-bm-t-it^Trt^i irfiW 

El l <OTlfr|II8g l T-te, ^m^lHlj^ l l ©ft»E I l l tt'hS feflttORJESftT 
v^s ©t% A^jmfiv i #M£T bfc £ # % y-KN8 ©m&v c ©iSTfct^ffids 

H-efcSo @i3^#iu s ^£)raM&7 5 asm i <Dig»ji!i{& i 

^m^tUSS 1 1 te&aig8l***K Miff ^rd> PDSrS»t«. 

{f-5§-<f> AJjm&V I <Z){gTia£#LT^VW*#j{;i THJ U^/U^^tL 
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5 SBW!bT 1 bJ:.v\ 

£fc Nl b 7 ^ 7 6 ^ Pi b 7 yi>^ ^ t'li UT % <t V\ fiU ^ 

10 Ttl^CM^fbtlS. 

m 5 5 3 2 <z>^fg 1 2 »/h $ ^t-^^ttx 

15 »**«Bie>^6o 

El 1 4 LT, r©JBttlSIIS8 0^H5OiHftlHlJS2 5ift3&Sjatt> 

Pih7^^8 l^iiJp$tl/-CV>5^Ce*>So Plh7^^81lt ^ 

mstiHiKs 2mM?Bg§K$^ %:<D>f— hnm^t pums. {t-*§-<*> pirn, 

Plf7^^81 ^J{C^ii Ity- KN 3 2 £>m{&V C ^5BJSIC± 

#u w#«4fcvot>3Bafcfc±jM-a 0 

DcD^-rxc^bfc^, ntt{-PS5%(D-eft^<, y - kn 3 2 ^^(owsl 
pih7y^^8iMh7^^t'iim<tv\ mu - 
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M*»gi til i (Dzfjvwmhmfe 6 5 £&m-^:fct>©T*&3o -tv-^m 

fg»jIe]^l(DA^y- KN 1 kzfjVW$mmn6 5 OA^3/ w FN 1 d*5lVM£$g 

ffi^m-fcvotfSA^m&v I J; $ t>aSv^£-r± % VaSUBttlHllS ionI 
EEVTN£i9 t/h$<^otNlh7^^ 1 0 i: t 

5 8©L#V^SBEVTP©l6*fflt«tl» ^f<^oTPlh7>^^ 
5 8*S2»aU W^«ffiVO*S(ST-t-5 0 

h7^^ 5 8<Dy— MfflWEflSPSI b^Vv*** 5 8©L#V^V 
T P (DWtt m <fc <9 VJ>$<*otPlh7V^^ 5 8 3* 5 i: £ *> ^ 

^jummm\m$& 6 5 ©ns b 7 ^v*? 1 0 ©y— b - y-^ratff^Ni b 7 
m 5 ©7° v ^^mmmmm 2 5 1 m 9 ©^vi'Su&i&ieik 5 5 £ ^i^fc t> 

fiJ— KN l irttiSlVMdgg^tK 7 p y^»S!Wi(imK2 5 (Dtitfl y — KN 2 £: 
^Sra6HIiS5 5©tti^jy-KN2<b«5lV>^M$^So -OflMT't), 
Ull 5 0JP»j[g|&8 5 irlRltSMitfSftfcftSo 
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El 1 7 (OZfy %/^7t\<WfflbWI& 9 5fi % HI 1 (DZfy V *MW$m% U@9 

s§9 6ft m5 <n>-?y iy^mmmm^ 2 5. t m 1 1 ^A^ggf&niBg 6 5 1 

•^■ti:fct(^T'feS 0 ^^^(D^M^iJT^, HI 1 5 <DWmm$& 8 5 i: m CZb&tm 

5 b^6 0 

J5fe«:^-t"lElKBlT?fcS„ Hli9&#J$LT N r OgglbHIgl l 0 0 te N Bl l €>&3b 

mi^itPlh^y^^ i o i, . i o 2^ii*pufct©t?fe^o Pih7^ 

10 ^^10 l*5J:t>^m^laII?§l lte/-KN9 tmi&m&GNI)(D7J>k(Dffl 
K&ZmWtZtl, Plh7^^ 1 0 KDff— hittWU-O- (/ — FN 1 
0 1) t<:g^£;ft,5 0 PI h7 i o l tt^t- Kif ^Mt5 0 P 

Mh^v^* 10 2lt ffl^/^KN2i^ffii&GND07-r^t«i 
mZfos ^(DV— ht&S KN 10 1 ©IffiVC 1 *:§:tfZ 0 

15 Hl«Jiii|>Sle]i^2C0S!jf^^ t J: ^ /-KN9©ItVM(iVM=V I [C^5o U 

fc^oT. y-KN8©ltVC|j:VC = VI+VTN|^t5, / — KN 10 1 
(DmiiLVC 1 fiVC 1 =V I - | VTP | fU^i&VO^i&V I 

£ «9 fcSn^i&^n Nlh7^^ l O^^ii^T^^irirfe^p^j.^^ 

^^io 2^^ii-f-§ o m^m(ivo^A7im{£v i £ ^ t><gv^£-f* % pa b 

20 ^ i o 2^^ii(d^§^ it)tNlh7^^ i o^#iii-5o U 
fc^oT, VO=vil:/j:5„ 

25 H20tts i <D2&m<DmM<DJ&f& 9i££%-7y ^ TTt^BKiblBllS 105©i 

J*&*M-|§Ig&E|-T?fc5 0 02OS:#IfC> - <£>I£lbII]8g 1 0 5 ill 1 1 (Dm 
Ib!eJ8&6 5Mf7^^ 1 0 6, 1 0 7Srii*PLfc^O-efe^ 0 ^m^igi 
S§6 6fcit>'Nlh7^^ 1 0 6 feWMW$LVD D©7-l'^i:/ w - KN 5 6 
£©Wteifc?tf88l*£*U NI h 7 y^i' 1 0 6 M4^ © KK y (/ — 
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KN 6 6) fc:g8R£*L5o Nlhy ^10 6fl *V 3— K*^ «r«fifc-*- 

5 0 Nlh7^^ 1 0 7te N lHItVDD©7'1 > ytW^/-KN2i© 
W^SSK$ tlx t©^- Miy-KN6 6 <D®{£V C 1 Sr^ttSo ^»i#i|>IlHlSg 
2 6<£>Kj#H-£ ?K 7— KN5 6C>mfiVM«VM=V I^^§ 0 Lfc^oT. 
7— KN6 6 0mfiVC lfiVC 1=V I +VTN}£&t9, KN 5 7 <Dm<& 

vctevc=v i - I vtp I {c^5„ ttl^m^vo^A^m^v I £9 fcfc^ 

Nl bvyVX* 1 0 7tfSlH^iiK&5£ i: t>{31 N Plb7^^5 
VO = V I ^^5 0 

inm<DMni o] 

@2iii ^ (Dmm<Dmm(Dj^m iotas * MiSflt«flBft^ , y ^ ^ 
/nuE»misi i o<DM]&&7Frr®mmx*h% 0 H2 i^^t, roigtfriusg 
noit mi (owmmffi its mn ommm^ 6 5 1 > ^-^v^ 1 1 1 a , 

lllbh ^yfSla~S4a, S 1 b~S 4 b b%m5-Z>o 

^yfSla, S 1 bte N ^th^tlAtiy— KN 1 i:Mfrle]S§l , 65©N 
m h9>i?X? 5<D?~ h bCDmtemmtStlZo ^'^fl l l a&XWX^ 
y^S 2 afi N IglfrlUBgKDNM f^^*;? 5 (D-?*— h b Nl h 9 1 
0©y-7 (y — KN 1 0) irOF^^it^J^^^So 111 b*5«fc 

^«>f S2b(i, ^SjIh1!^6 5 ©Nl b 7 ^i?** 5 <D>f— h £ Pi h 7^ 
^^5 8©y-7 (/— KN6 0) t^F^ff^lgl^tLSo ^y^S3a 
A^iy-KNl i=¥^^v-^ 111 a&Jlt^-f S^S 2 am<Dy— Fb<D 

^tveaw - kn 1 o, N6 0 ^w^/— kn2 bomKmrn^ti^o 

z.<Dmm®&i 1 o<omm^^xmm-r^ 0 ^mm^mx\^ -r^x© 

^yfSla~S4a, S 1 b~S 4 b|^t7^1i:$i^TV^5. fc<5B#£lJfc: 
iJV^^yf SI a, S2a, Sib, S2b^»$tb5is K 
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N10, N6 0©»10, V60»WlO=VI-VOFa, V6 

0 = V I - VO F b t 9 x ^-Y^V* 111a, 111b tt-fcft^h/^-fe y 
hUEVOFa, VOFbOT^S, 

^ ^'fyfSla, S2a, Sib, S 2 b #*;*-7:RflBt£ «b s ^"7 

tyMEVOFa, VOFb»Wt^ 1 1 1 a, lllbW 

$tt5, tfcvvr? yf-s 3 a , s 3 b&X-^ftMteZtiZ k* iEt&HIBg 1 , 6 

5©Nlh7^^5^- hWRtifi J £tl j etl>V I +VOF a, V I + VOF 

btftZo z.<D&^ mwamv&i, 6 5©aMfivio, v e o as-tjjvehv 

10=VI+VOFa -VOF a=VI, V60=VI+VOFb-VOFb= 
V I t «9 , g&KlIIIi& 1 , 6 5<D3-7±y YMmVOF a N VOFbftfT^i^ 
ftfc^ irfcftSo ft&fc:;*>r3^S4 a, S 4 bflS^l^UfclSavC* VO = V 

1 £&5„ 

oi^v^ltidi^i l otf^bHS,, 
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1. A^is (vi) fcjE&Dfcsfir (vo) Srtti^y— k (N2) mm^n-sra 
$iotmt& (vdd) <D7jiskmmmz>y-h~ (N2) ^^mtziSMKd 

Jlfcll©b7^^ (10) % 

zoy-b&zxfmi&nmtmmmicDhv^vx* do) ©y— h\zm 

ffiZti, W2©»h©;-k (N9) i^i^^2(Dh7y^ 

* (9) % 

I2fc«fc^i3©§lif (VDD, GND) ^^^S&IB^ 2 © f» 7 J' 

s*** o) km&mmztifrmstDhr^i?** (8) , *3«tt^ 

huBB^ lO/'-K (N 9 ) om^^SulBA^mffi (V I ) m— irf* <fc 9 ^BU 
iBjR3©b7^^^ (8) ©^-hSfifcS:M«ii-S»i<©ISE»i8IBlBlK (2) 

2. iiulE!g3<S> h7 (8) te> fi&IBJB 2 ©«JK«{£ (VDD) 09^^ 
bivm%2<Dh7^Vx? (9) ©»i©««t©IHfc88tt3*u 

BUlBfil lOy-K (N9) £flf|Bl&3©«&8KfHft (GND) ©7^^ 
^©M^gstt^tb^SWJK^ (ID W3ft©«|BJRi*fc|B«6© 

t§mm&„ 

3. s&m, HuiBm»ijPs*-=F (id izmmmmzti, nufBA^mte (vn 

^StffBB 2 (VDD) #J^bHUlB^l©Saim^ (GND) {RJfcl^ffc 

\^fc^t\cfocx^si'xmz.mm-tz>x4 y^^rm* (7 6) >hs*l^ is* 

4. f!&f3gS3<E> h7^^ (3 5) fi, BUi2^1^y-K (N3 4) iriufEB 
3 (D^MWSL (GND) (Dy-i Vfc ©WfclgSKStU 

fltrfB^ 2 OfcjRSte (VDD) ^irBUlB^20 b7^^ 

(3 4) ^l<D®@i:^P^^^$^Lfcm»JP5m^ (3 2) «H»*.5, g&sfc 

<Dffimm i ^^i34fe^i&mi^„ 

5. HulBm»J|5Sm^ (3 2) jc3feWS§K*tU mffBA^mfi (VI) 
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^prias 3 <DmMm& (gnd) mt^mmM2<DmMmM (vdd) w\z.mt 
LtczkK^Ts^xmzmm-rzx'Cy^ym?- (8D 

6. HUlBffi^y— K (N2) il4 0liit (GND) <£7-f:/£tf> 

7. li&SBf&3© h7/^^ (8) f± % MfBm 2 (Dtlife (VDD) <D^-T^ 
£f5!2g!2<Z> b 7^*J*# (9) ©KlloS8ii:orefcg§K*tt % 

^4o®ag«tt (gnd) (D? 4 > tmtzmti y — f <N2) 

fc^^ftfcSMtf) f7^^ (10 2) „ 

-eoy- h*5ctt> , micom^Hiiia^4o v^i/*?*? (102) o^-Mr 

i/v 5 ** (10 1) „ *5ctt> y 

pria^5(^ h7^^ (101) o*i©®ffitBfriB^3©«sefi: (gn 
d) ©9-fvt©MfcasttSjh/feflKj(E«|R*^ (11) 

mmm 4 *j «t 5 ^ h 9 * «^ 2 ©sgm^x-fes N fi*:©i£igfg 1 

3CtefBtt©IBI&!Hl8& 0 

i, si~s3) *mz%, mj&vmmmimi^mvmmm&o 

9. HfflW^-fey h*M®gg (7 1, S1-S3) tt % 
^■Y^^ (71) , 

mm^^^y? (71) 0?— ^mm\^^xfjwsL (vn sr-^^tttK: 

BtlB^-r^^^ (7 1) ©^m^SrH&IBW^jy-K (N2) tiitsu© 

^OmiSIS§ (SI, S2) , *3«ttJt 

ffiBB^^v'* (7 1) (DmJjWMteMt£At>n& (VI) ^#x.5iil){c 
HfilS^r^^v'^ (7 1) (D—^mM (D mii. &T ftffiS A7J m&L (VI) (Dftb^ftu 
iamitf>^tfrJf*gHIi& (2) ^#x:5I2©MIeIK (S3) £^tf\ ft#<D$S 
fflfe 8 JgtefB*©SSblEl&„ 
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10. Hrl50l*3j;t>^2O b7^^ (10, 9) {illwW^Tfe!), 

fj?4tf>m^mte (gnd) (Dv^^tmumt);—)? (N2) £<z>iw 

{31^$nfc^2^m^S:©^4© h^^-v 5 ^^ (5 8) , 

ZKDtf— b*5ctt>^lC0m^^|{rlB^4O hy^^ (5 8) O^fti 
5 g^fr, ^I2©1WI2©/-K (N5 6) ^^^tLf^2 0^m^ 

©^5©h7^^ (5 7) % 

BtflB^2*5j:T>^3^m^f4: (VDD, GND) (DvJ ^^13^ 5 <£> h 

7^** (5 7) irilL^J^$ttf'^6<7) h7^^ (6 7) , &£T$ 

ftffia^2(Dy — k (N5 6) ©m&tfSfuiBA^mfi (vi) m— grrsj;.5fc 

10 SulBfl6tf) h^VS?** (6 7) h«<&S:ffi«J»-t-5IR2©|ltti«eiHlK} 
(2 6) »*©fSffl|g l «^IB«i©»S6lHlBS 0 

11. iiuiESg 3 CD h 7 J'S** * (8) te, ftufBfg 2 ©«agS(fe (VDD) (DvJ 
ybfflm%$2<Dh ; 7^i?x? (9) <£>Hl ©^^^©F^^^^tL, 

iE!60h7^^ (6 7) tt % mffBlg 3 (GND) <Dy-i >" 

15 bwit&MstDhv^i?*? (5 7) ©&i©TO£©|IBfc8§tt&*K 

$ fet-. «&!B!B1G>/-K (N9) i: StilSB 3 (OWSMiSL (GND) <D?4>- 

b<Dmz&Mtztiitmiv>m,ffiffli&m i P (id > as*** 

Buffi 2© < /—K (N5 6) bWmt&2<DmMfifiL (VDD) <Dv^(^b<DfA 

m«8l**^*:JK2©«86lWIR*^ (6 6) W^fSia^i p3®»c|B« 

20 <£>Igl&[IIjJg 0 

12. S&IB03O b7^^ (3 5) tt. Striae 1G>/—K (N3 4) ^ fltTlB 
IB 3 (GND) ©9WVi:©IHK:S§R**u 

SfrfBi!6 © f^^v 5 ** (5 6) «\ tul3^20y-K (N5 7) <fcitufBSi?2 

©flassffi (vdd) (Dyj^bKmizmmzfr. 

25 itufBgl 2 <D«Mm& (VDD) tf> 7 Is b fflfiEIB 2 <D h 7 ^ 

(34) <Dmi<Dmmb<Dmz.mffi£titcmi<DnmMmm* 02) N *3«fcT* 

StflBlB 3 OflEK«ffi (VDD) >bMse,$&5<D h7^^ (5 7) 

»i©«ffiiora^ssa$n^2©«^Mis* : f (59) zmz.z>. 
ffl^i o^tcfBttoMbmsg, 
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13. mmm3(o h7^^ (8) w: N s&ibir 2 ©«assft: (vdd) 

:/£iiuiEJg2© h^v^* (9) <Dll©Iii©F H 1lcgi$|i, 

Mf&%6<Db7^i?X? (5 6) « % iitffEfl2(£>/ — K (N5 6) kMmm2 

(Dmrnma. (vdd) ©^^©rateigaifcstu 

&e>fcs ffiflBJBl'^y— K (N9) £B&fBf?S 3 OlHi^ (GND) O^-Y^ 
ir^K^^^tt^l©m«JRSm^ (11) , *5«ktf 
WIBIB 3 (GND) ©^^BlffBiSSO h7^^ (5 7) 05 

sn ^^<b©p B ^c^$tbfc^2om»jPsm^ (59) &m*.z>* If^OtS 

14. ittriESill ~fg 3 O h7^^ (8-10) *3«fcT^S&fBBl^H 
Sb^94@fBlBS (2) ^^-^-feiyhmJE (VOFa) Srfi-fem*t-JR 1 bffi 

(12, Ilia, SI a~S 4 a), *5<tt>* 
WmW, 4 ~H 6 © h 9 ? (5 6 — 5 8) :Jo J; t^BUHBH 2 <D^SbiiipgIlIS§ 

(2) <D*71z>y hm& (VOFb) ^fr^M-fiT 2 y h*£$t®3g (6 

o, iiib, sib-s4b) zffizz, m#(D$mmiomtei&%t,(DmW}® 

15. BUlE^l*3j;t>'^4(D h7^^ (10, 58) <D—ftWSifc* SfffBttl 

. Tjy- K (N2) te&ttstisftbtn;:. -ett^m3*3<k^4oy— K (N 

10, N6 0) KlgS&SJl,, 
ffimmi<D*7-ty bffi4Mm& (l 2, Ilia, Sla-S4a) ft, 
BUIS03 K (N10) £&6©tta»& (GND) Ofdl^ 

ffiSftfcBlomffifflR** (12) N 
Il©^t^ (111a) „ 

B&fBj&i©**^* diia) <D-xmmfcmmAt>m>& (vn 
s^ifefc^iBiRi©^^^^^ diia) (Dm^nm&wif&m 3 <D y — K 

(Nl 0) 1 ©^IHiES (SI a, S2a), 

milB^lO^r^^^ (ilia) O^m^^tulBATJffi^ (VI) Sr^-x. 
5 <b £ t>t-tufa^ l <D*f^s? (ilia) <D—^mU<DWfr%mW.AtlW&. 
(VI) ©^fet)tJ:Sjf|BlBi©3Sftii«lHlK (2) fcL#£5SS2©iaJife@g& (S 
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3a) , *3iV 

mmm3<Ds-b* (nio ©«&&ittfi3tfi^/~R (N2) {c#^sm3CD 

^OmiUSg (S4 a) 

Mf&M2(Dj-7±y hffimmm (6 0, 111b, Slb~S4b) 
fllTiB*4©y— K (N6 0) ti70l3!ll^ (VDD) (D?4 1st ©RSfc:g& 

mzfhtz.mz^mmMmm* ceo N 

m2<D*c4?;^>? (1 1 1 b) , 

mmm2(D^^^^ (m b ) ^m^i-s&iBA^m<& (vd 
si t i>izwmM2<z>*vs*s/# .(i lib) (Dm^mm^mmm 4 (o y — k 

(N6 0) |fc 4 (Sib, S2b) , 

mmm2<D*-r;<is? (Hlb) ©te*«ffifcSJf|BA^7«ffi: (VI) 
S££fctetfrfB|& 2©^ (1 1 lb) <D— ^mM^mUAtiW.^L (V 

i) ©ft*? 9 tcs&iB^ 2 ©nsjiiifiiHij^ (2) i£j*z.zm5<D®&:mm (S3 

b) „ *3«kT>* 

BltlBSfU©/— K (N6 0) om^SrffirfBtli^y-K (N2) C^S*6® 
(S4b) <Hifx.S N W^ffiffllgl 4 3gJC|B«©«blllKo 

16. mmm i (ommmmm%& (2) « N 

•ttLboy— h^^ttA^sift (vd *3£x*mmmi(o;— k (N9) 

OT5©f7^^ (5, 6) , 
*iVetL|K4(0«ai*<flr (VDD) 0 7-T^i:flulBM4*5 c tt)«m5 0 h 7 V v 5 

(5, 6) Of2©iii:^^iii$^ ^jib©^- h*s*JJ:9(riBjB5 

© h7 * ( 6 ) <dM2 (ommtemmztiitm 2 (omnm^m 6 

7©h7^^ (3, 4) N 33£Xf 

mmm4io^rjm5<Dh9^^^ (5, 6) (omi<ommtm5<ommiSL 

(GND) ©7^>i©^^^$^cm»JPS*^ (7) ^HIx.^, fi3toi& 

17. fl&fBJ&l, ^2*5 £ fct> , 04©m^m^l^^mfi (VDD) 

HUIBM 3 *3 <k T>^ 5 ©m^f*(^ (GND) ft 3fctf>®fflSf! 1 6 
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is. BfriBSsi. m2&£itm5(DmMmmzmcm{iL cvdd) x*%>*), 
mum3^xnm4(DWMmmtmcm{iL cgnd) -e&5> st^^ism 

i 9. $mmi(oimmmmm (21) « N 
*frb(D?-h&*ti*:*im&Atim.tiL (vi) ssio^aa^io/— k (n 

(5, 6) N 

z:MwmA<owmmm. (vddj <ov^i >t^m^^xm^<ov^^ 9 J 
(5, 6) <DtB2<Dnmk<Dmz^ztiitt&i&&Tfi$&2<Dmfiim i f' (2 

2, 23) , 

mii3^4*5«j:t>^5©b7^^^ (5, 6) <DMi<Dnmtm5<Dmmm<SL 
(gnd) o^-rv^^^{^^$Hfcm»jpsm^ (7) «r<i^5, n&<DK& 
mm 1 «^iBttonbii)K. 

20. ffimm 1 3 <o b7^^ (8~io) (D#^fL iHb7^? 
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[2003^4^ 2 20 (2 2. 0 4. 0 3) BREJSMBSa : W^S*DOft^©$6ffl 
1-5, 11-13, 15, 16, 1 93tt^2 OttMiESttfc ; ffl«S40©»*©«SH 
6-1 02UM 4ttflfc!JT»f bfrfc ;te©»#©*£Bf±3fiefcU (61)] 

l. miE&) Xtsm{tL (VI) lOS (VO) SrW^J/ — K (N2) ^ 

5 . jRioiKifi: (vdd) o^-Yyilioy-K (nio) fc©Mfc:8stt£ 

^fcfSlOSHmjKSKOjRlOh^^^^ (10*fcfi36) , 

b*$J:tje3Bl©*tt^lWIB*10 h7V^^ (I0ifc(i36) <z> 
y-H£^M£*K M2©tW2©/-K (N9) Cii^Ml© 

10 ^2*3iU?^3 0H^m& (VDD, GND) ©7^ ^K^ft&IB^ 2 © b 7 > 
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